Cell culture replication of herpes simplex virus and, or human cytomegalovirus is inhibited by 3,7-dialkoxylated, 1-hydroxyacridone derivatives.
The synthetic acridone compound, 5-chloro-1,3-dihydroxyacridone inhibits herpes simplex virus (HSV) replication by inducing the formation of defective viral (B-type) capsids [Antiviral Res. 53 (2002) 113]. In this report, synthetic elaboration of the 1-hydroxyacridone scaffold coupled with antiviral testing led to the identification of 3,7-dimethoxy-1-hydroxy-acridone (2) as an inhibitor of low multiplicity human cytomegalovirus (HCMV) infection (ED(50) value of 1.4 microM (0.5 microg/ml); greater than 35-fold selectivity). Compound 2 was inactive against HSV replication and the efficacy as an anti-HCMV agent at higher viral loads was only apparent if host cells were replicated in the presence of the compound prior to infection. Interestingly, the 3,5-dimethoxy regioisomer inhibited cell replication (mean CC(50) 33 microM) and was inactive as a selective anti-herpes agent. A limited parallel synthesis and testing of ten 3,7-dialkoxylated compounds closely related to compound 2 led to the discovery of the 3-ethoxy-, 3-propoxy-, 3-isopropoxy- and 3-allyloxy-derivatives as dual inhibitors of both HSV and HCMV (selectivity of the 3-allyloxy analog was greater than 10- and 36-fold, respectively). The 3-benzyloxy-derivative was active (ED(50) value of 6.9 microM) against HCMV only. Moreover, the corresponding C-7 variable alkoxylated parallel series were either weakly active or inactive antiviral agents suggesting an apparent requirement for a C-7 methoxy substituent in the active structure. Exploratory mode of action studies showed that dual inhibitors were most active against a low multiplicity HSV infection and potent inhibition of viral release likely contributed to this. Furthermore, suppression of late viral protein synthesis by dual inhibitors did not correlate with anti-HSV activity. On the basis of the present findings, the 1-hydroxyacridone scaffold is further expanded as a useful template for the discovery of investigational anti-herpes agents. As a group, the active 3,7-dialkoxylated compounds likely have diverse mechanisms of action, consequently they are of potential medicinal interest.